Effect of Neuregen nutrient medium on survival of cortical neurons after aspiration lesion in rats.
During brain surgery, it would be beneficial to irrigate the surgical cavity with a solution that promotes neuronal growth and survival. The authors find that incubation of cultured neurons with normal saline, also known as buffered salts, which are often used in brain surgery in humans, does not support neuron survival. Neuregen is an optimized serum-free culture medium that promotes regeneration of adult rat and human central nervous system neurons in vitro. It includes balanced salts, glucose, amino acids, vitamins, essential fatty acids, hormones, antioxidants, and other ingredients. The authors hypothesize that brain lesions irrigated and soaked in Neuregen nutrients will have better neuron survival rates in deafferented regions than lesions irrigated with saline. Lesioning of the rat fimbria-fornix area was achieved by aspiration through the cortex; animals were killed 4 weeks later. Brain sections were stained with cresyl violet for neuron counts in the medial septum and cortex. Treatment of the lesion cavity with Neuregen resulted in a 55% increase in neuron density in the septum compared with saline treatment (p = 0.02). Cortical lesions treated with Neuregen showed a 27% increase in neuron density compared with saline-treated lesions (p = 0.015); the neuron density in Neuregen-treated rat brains was equivalent to that seen with sham treatment. Efficacy of Neuregen with basic fibroblast growth factor (bFGF) was significantly better than with Dulbecco modified Eagle medium bFGF, but not better than Neuregen alone. Neuregen produced a coincidental fourfold reduction in glial fibrillary acidic protein immunoreactivity at 4 weeks compared with saline (p = 0.002), to levels equivalent to those found in sham lesions. These results indicate that a highly optimized nutrient medium promotes neuron survival after brain surgery.